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“The concept of marine reserves 
is simple:

If protected from human 
interference, nature will 

take care of itself ”



No-Take Marine Reserves and 
Ecosystem-Based Management

UNIQUE FEATURES:

Objective Criteria:  “No Extraction”
Simplicity
High Level of Ecosystem Protection
Potential for Ecosystem Integrity
Provide Reference / Control Sites
Rare in Marine Ecosystems – High Interest
Precautionary Management
Accepted Use in Terrestrial Environments





Colonization & Growth Abundance Diversity

Spillover Reproduction & Dispersal



Benefits of Marine 
Reserves

• Protect Ecosystem Structure and Function
– (Goods and Services)

• Provide Fishery Benefits
• Increase Scientific Understanding of 

Marine Ecosystems
• Increase Public Education & Appreciation
• Enhance Non-Extractive Economic 

Benefits



Major Fishery Benefits:

• More big fish = More offspring = More fish
• Export of fish to fishing grounds (spillover)
• Protect genetic quality
• More difficult to overfish
• Insurance: More rapid recovery in case of 

stock collapse from natural or human disaster
• More stable landings



Problems ?
• How Many?
• What size?
• Total area?  (20-30% minimum)
• Location?   (NIMBY)
• Fishing Displacement?  (Crowding)
• Highly migratory species?
• Uncertainty?
• Fencing the range
• Acceptance / Compliance / Enforcement?                     



Louis Pina Channel Reserve• 1999

6 km2

Ecosystem Protection
Puerto Rico DNR



Photo by David McClellan, NMFS

Recreational fishing boats line the 
corner of a Sanctuary Preservation 
Area in the Florida Keys National 
Marine Sanctuary



Looe Key Reef 1983 
Acropora



Hurricane Rita regional imagery, 
2005.09.20 at 1915Z. 
Centerpoint Latitude: 24:09:02N Longitude: 
81:48:04W.



Hurricane Tracks 2004

Category

T.S.
1
2
3
4-5

Prepared by:
Dr. Sarah Frias-Torres
University of Miami
NOAA Fisheries

Miami

Key West

Charley
(Aug.9-14)

Frances
(Aug25-Sep8)

Frances

Jeanne
(Sep13-28)

Ivan
(Sep.2-24)

Ivan



Miami

Key West

Rita
(Sep.17-24)

Katrina
(Aug. 25-30)

Dennis
(Jul. 2-13)

Wilma
(Oct. 15-25)

Hurricane Tracks 2005

T.S.
1
2
3
4-5

Category

Prepared by:
Dr. Sarah Frias-Torres
University of Miami
NOAA Fisheries

DennisKatrina

Rita

Wilma





Figure 1.1 - Three-dimensional maps of the Florida Keys coral reef ecosystem showing: (A) South Florida and the coral 
reef tract (red) from Key Biscayne to the Dry Tortugas; and (B) the bathymetry of the Tortugas region showing Dry 
Tortugas National Park, Tortugas Bank and Riley’s Hump where the purple balls represent primary sampling units from the 
millenial RVC and reef habitat surveys.

2



#S#S
#S#S#S#S

#S#S #S

#S

#S
#S#S
#S
#S#S#S#S

#S#S

#S
#S
#S

#S #S#S

#S

#S

#S

#S#S

#S

#S#S

#S

#S
#S

#S #S#S

#S
#S#S #S

#S

#S

#S

#S

#S#S#S
#S#S

#S
#S#S

#S

#S#S

#S#S#S#S#S#S

#S#S
#S#S

#S#S

#S#S

#S #S #S
#S

#S#S

#S#S

#S
#S
#S
#S#S#S
#S

#S#S#S
#S
#S

#S

#S
#S

#S
#S

#S
#S#S

#S

#S

#S #S

#S
#S

#S

#S#S
#S#S#S

#S#S#S #S

#S#S

#S#S#S#S#S #S
#S#S
#S
#S

#S
#S#S#S #S#S

#S#S #S

#S#S
#S

#S

#S

#S

#S

#S#S#S

#S

S#S

#S#S

#S

#S
#S

#S

#S

#S #S#S

#S #S
#S

#S
#S
#S

#S

#S

#S
#S

#S

#S#S
#S

#S

#S
#S

#S

#S
#S#S
#S

#S

#S

#S
#S
#S
#S

#S#S

#S
#S#S
#S

#S
#S #S

#S#S #S#S#S
#S

#S

#S

#S

#S

#S

#S
#S

#S

#S

#S
#S

#S

#S
#S#S

#S

#S#S#S#S

#S
#S

#S#S#S

#S#S#S#S

#S#S

#S#S#S#S#S

#S#S#S#S
#S#S

#S

#S#S
#S

#S
#S#S

#S

#S
#S #S

#S #S
#S

#S
#S
#S#S #S#S#S#S#S

#S
#S

#S#S#S
#S

#S

#S#S

#S#S
#S

#S
#S#S#S

#S#S
#S #S#S#S

#S

#S
#S

#S#S

#S#S#S#S

#S#S #S#S#S

SG-Complex Richness

0S

1 - 4#S

5 - 7#S

8 - 10#S

11 - 14#S

15 - 18#S

19 - 22#S

DryTortugas

Figure 5



Bohnsack RVC method





Pre-Survey Analyses
Habitat Characterization & Mapping

Species Lifestage-Habitat Associations
Model-based Habitat Assessment
Community Dynamics Analyses

Pre-Survey Sampling Design

Conduct Two-Stage Survey

Data Assimilation

Post-Survey Analyses

Design-based Estimates

Multispecies Stock
Assessments

Spatial Management
Alternatives Modeling

“Adaptive”
Precision



Survey Precision for Adult Population Size

Gray Snapper

Yellowtail Snapper
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0.00

0.05

0.10

0.15

0.20

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62

Low-relief Hard-bottom

Medium Profile Reefs

Reef Terrace







HAWK CHANNEL

Nearshore

Inshore 
Patch

Midchannel
Offshore 

Patch

Reef Flat
Fore Reef

Deep Reef

Transition
Florida Bay

Hawk
Channel

Florida
Reef Tract

Cross-Shelf Habitat Classification





Fish Station

Coral Station





Low-relief hard-bottom

Patchy hard-bottom

Low-relief spur & groove

Medium-profile reef High-relief spur & groove

Patch reefs

Rocky outcrops Reef terrace

Pinnacles

Figure 2.6 – Photographs depicting the benthic classification scheme of hard-bottom and coral reef habitats for the 
Tortugas region including the Dry Tortugas National Park and western Florida Keys National Marine Sanctuary.
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Figure 2.2 - Graphical depiction of georeferenced data sources used to characterize marine habitats in the Tortugas
region. See text for further explanation.
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Possible Failure ?

-Current regulations                              
are sufficient

-Can’t enforce

-No compliance

-Too small

Sambos Ecological Reserve
Looe Key

Carysfort

Molasses

Alligator

Sand Key

Sombrero

FKNMS boundary



Human Dimension

Marine 
Ecosystem
Model

Biotic Dimension

Ecosystem Goods   &     Services

Physical Dimension
(Geology, Oceanography, Climate)

Ecosystem Structure & Function

- Impacts
+ Restoration
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